In current decade, pharmaceutical industries of Bangladesh are giving much emphasize on the formulation of time release preparation to treat various chronic diseases in order to decrease the frequency of administration and to improve patient compliance. Objectives: The objective of this investigation is to design and evaluate sustained release matrix tablet of Gliclazide by direct compression method employing polymers of hydroxypropylmethyl cellulose (HPMC) derivatives (K15M CR and K4M CR) and to select the optimized formulations and compression process by performing a comparative release kinetic study with a reference product, Diamicron MR (one of the worldwide brand of Gliclazide sustain released tablet manufactured by Servier one of the French pharmaceutical company) tablet. Methods: Release kinetics of Gliclazide matrix tablets were determined using USP paddle method at Phosphate buffer (pH 7.4). The release mechanism was explored and explained with zero order, first order, Higuchi and Korsmeyer model. Result: It is found that formulation with lower polymeric concentration follows Higuchi release kinetics and that the formulation with higher concentration best fits with zero order release kinetics. Among the formulations, F1 and F6 show almost similar dissolution profile with Diamicron MR Tablet, which can be suitable candidates for further in-vivo bioequivalence study. Conclusion: Findings of * Corresponding author.
Introduction
Matrix systems appear to be a very attractive approach from the economic as well as from the process development and scale-up points of view in modified-release system [1] . Methocel (HPMC) is used frequently as a rate-controlling polymer in matrix tablets and offers some advantages of being non-toxic and relatively inexpensive; it can be compressed directly into matrix and is available in different chemical substitution, hydration rates and viscosity grades [2] . In general, most of the sustain release matrix tablet manufactured by wet granulation process which is very tedious process and required organic granulation solvent because aqueous solvent make the process more tedious. But use of direct compression technique by using suitable excipients can give desired pharmaceutical and pharmacokinetic properties [3] . In the present study, direct compression method is used to produce matrix tablets.
Chemically Gliclazide is 1-(3-azabicyclo [3, 3, 0] oct-3-yl)-3-p-tolylsulphonylurea (Figure 1 ) which is a secondgeneration sulfonylurea, oral hypoglycemic drug and widely used in the treatment of non-insulin-dependent diabetes mellitus (NIDDM). However, the usage of the common formulation of gliclazide can be limited by some kinds of reasons, such as patient's age and renal impairment etc. [4] .
Currently, both conventional and modified release preparation are available. But most of them are failed to give reproducible and desirable drug release profile and there is no evidence of bioavailability and bioequivalence study of such products in Bangladesh. So, a lot of researches are carried out to prepare modified release Gliclazide tablets with pharmacokinetic characteristics suited to the circadian glycemic profile of type II diabetes. This approach will minimize the complications associated with diabetes mellitus [4] . The development of a sustain release dosage form of Gliclazide will reduce the total requirement of API (In conventional tablet 80 mg per day is recommended where 30 mg/day in sustain release tablet are recommended [5] hence reduce the side effect and chance of hypoglycemic effect. Same time it reduces the price of drug and makes the drug more affordable to the patients. For those reasons, an attempt has been taken to develop a Giclazide sustained release matrix tablets and their dissolution profiles were compared by determining similarity and difference factor that are introduced by Moor and Flanner, 1996 [6] . This comparison will help the health professionals to find the best alternative. From the point of view of formulation scientist and commercial personnel, it is excellent tool to select one or two suitable formulation(s) for in-vitro bioequivalence study which will be more rational and cost effective instead of going for several formulations on the basis of random selection. 
Materials and Methods

Table Preparation by Direct Compression Technique
Individual ingredient was taken according to Table 1 and was sieved through 30 mesh sieve. At first, Gliclazide and polymer (Methocel K15M CR or K4M CR) were mixed uniformly. Then lactose was added with this mixture and finally the powder mix was lubricated with magnesium stearate. Tablets were made by a compression machine (Erweka, TR 16, Germany) using a 5 × 10 mm caplet shaped punch and die set. Formulation code F1, F2, F3 represents the gliclazide matrix tablet prepared with Methocel K15M CR and Formulation code F4, F5, F6 represents the gliclazide matrix tablet prepared with Methocel K4M CR.
Study of Physical Properties of the Formulated Tablets
The weight variation was determined by taking 10 tablets using an electronic balance (AY120, Shimadzu, Japan). Friability was determined by testing 10 tablets in a friability tester (FTA-20, Campbell Electronics) for 4 minutes at 25 rpm. Tablet thickness, diameter and hardness were determined for 6 tablets using a Sotax HT10.
Dissolution Study of the Matrix Tablet
All dissolution studies were carried out for extended release Gliclazide formulations according to USP XII. Phosphate buffer at pH 7.4 was used as dissolution medium. The amount of Gliclazide was determined by employing UV spectrophotometer to measure the absorbance at the wavelength of maximum 226 nm and 290 nm. For this purpose absorbance of Standard solution against standard blank solution (0.6 ml methanol was diluted to 100 ml by Phosphate buffer (pH 7.4) and absorbance of sample solution against phosphate buffer (at pH 7.4) using 1 cm cell were measured. Differences between these two absorbances (at 226 and 290 nm) were calculated.
Result and Discussion
All of the studied physical properties were within the acceptable range with narrow variation and complied with the pharmacopoeial specifications for hardness, friability and weight variation. Range of hardness was 9.8 to 10.5 Kpa, friability was below 1.0% and rage was 0.34% to 0.40% and weight variation was 1.4% to 1.8% which is below 5%. The release profile of Gliclazide was monitored up to 10 hours. Figure 2 (a) and Figure 3(a) represent the zero order and Higuchi release profile of Gliclazide matrix tablet compressed by direct compression. The total % of Gliclazide release from the formulation F1, F2 and F3 were 64.566%, 56.83% and 55.293% respectively. It has been observed that the drug release was extended with the increase of polymer % and with the decrease of lactose % which is due to a decrease in the total porosity i.e. release is extended to long period. Lactose causes a decreased tortuosity of the path of the drug due to its preferential solubility than Methocel K15 M CR, by its swelling effect; additionally weakened the integrity of the matrix [7] . The highest percent of drug release within 10 hours is obtained from formulation F1 where polymer content is 20% of total tablet weight. But in Formulation F3, the polymer content is 30% of total tablet weight and lactose content is 52.83%, the release of drug is controlled with 55.29% within 10 hours. The kinetics data are presented in Table 2 and it has been seen that all these formulations of this class show good linearity for Korsmeyer plot (r 2 : 0.973 to 0.924) and follow Anomalous or non-Fickian transport (n: >0.45 and <0.89). From the table, it has been seen that all these formulations of this class follows zero order, first order and Higuchi release model. Formulation F1 best fits with first order release model followed by Higuchi and zero order where F2 best fit for Higuchi and F3 for zero order.
Effect of Methocel K15M CR on Release Pattern of Gliclazide from Matrix Tablet
Effect of Methocel K4M CR on Release Pattern of Gliclazide Matrix Tablet
The release profile of Gliclazide from formulation F4, F5 and F6 were monitored up to 10 hours. The kinetics data are presented in Table 3 and it has been seen that all the formulations of this class show From Table 3 , it has also been seen that formulation F5 best fits with first order release model follow by Higuchi and zero order where Formulation F4 best fit for Higuchi and F6 for zero order. Same trend was observed in formulations F1 to F3 where release kinetics shift from first order to zero order kinetics with the increase the % of polymer (20% to 30%). [6] . For this purpose Diamicron MR (worldwide brand) of Servier was collected from local market and the dissolution of this product was studied for 10 hours in the same condition of the test sample. Similarity Factor (f 2 ) and Difference Factor (f 1 ) were determined by using the equation developed by Moor and Flanner (Equations (1) and (2)) and results are summarized in Table 4 .
Comparative Release Pattern Study between Diamicron MR Tablet and the Proposed Sustained Release Formulations
( ) transport. Formulation F1 best fits with first order release model indicating concentration dependent drug release where as Formulation F6 best fits with zero order release model indicating that the drug is released from the matrix tablet by both diffusion and erosion. For the further bioequivalence study, these two (F1 & F6) will be more prominent candidates than other formulations.
